Cytosolic Ca2+ and adenylyl cyclase responses in phenotypically distinct pulmonary endothelial cells.
Pulmonary microvascular endothelium forms a tighter barrier than does pulmonary artery endothelium; the mechanism of this important phenotypic difference is uncertain. We examined two regulators of endothelial permeability, cytosolic Ca2+ concentration ([Ca2+]i) and adenosine 3',5'-cyclic monophosphate (cAMP), in microvascular (PMVEC) and pulmonary conduit artery (PAEC) endothelium. Both resting and stimulated [Ca2+]i were lower in PMVEC compared with PAEC (resting [Ca2+]i, 94 +/- 7 vs. 123 +/- 8 nM; ATP-stimulated peak, 1.04 +/- 0.14 vs. 1.98 +/- 0.13 microM). Sustained Ca2+ transients in response to either ATP or thapsigargin were reduced in PMVEC compared with PAEC (ATP, 199 +/- 22 vs. 411 +/- 43 nM; thapsigargin, 195 +/- 13 vs. 527 +/- 65 nM), suggesting reduced Ca2+ influx in PMVEC. Reduced Ca2+ influx in PMVEC was confirmed by Mn2+ quenching and patch-clamp experiments. mRNA for Ca(2+)-inhibitable and protein kinase C-stimulated adenylyl cyclases was detected in both cell types. Whereas ATP caused a [Ca2+]i-mediated decrease in cAMP in PAEC, ATP caused a protein kinase C-mediated increase in cAMP in PMVEC. We conclude that PMVEC express a unique phenotype that favors enhanced barrier function through attenuated Ca2+ influx and preservation of cAMP content.